Objectives: Research is limited and findings conflict regarding anxiety as a predictor of future cognitive decline in the oldest old persons. We examined the relationship between levels of and changes in anxiety symptoms, and subsequent dementia and mild cognitive impairment (MCI) in the oldest old women. Method: We conducted secondary analyses of data collected from 1425 community-dwelling women (mean age D 82.8, SD §3.1 years) followed on average for five years. The Goldberg Anxiety Scale was used to assess anxiety symptoms at baseline, and an expert clinical panel adjudicated dementia and MCI at follow-up. Participants with probable cognitive impairment at baseline were excluded. Results: At baseline, 190 (13%) women had moderate/severe anxiety symptoms and 403 (28%) had mild anxiety symptoms. Compared with those with no anxiety symptoms at baseline, women with mild anxiety symptoms were more likely to develop dementia at follow-up (multivariable-adjusted odds ratio D 1.66, 95% confidence interval 1.12-2.45). No significant association was observed between anxiety symptoms and MCI. Conclusion: In the oldest old women, our findings suggest that mild anxiety symptoms may predict future risk of dementia, but not MCI. Future studies should explore potential biological mechanisms underlying associations of anxiety with cognitive impairment.
Introduction
In the United States, a nationally representative survey, the National Comorbidity Survey Replication, has estimated the lifetime prevalence of any anxiety disorder as 16.6% and 9.6% among women and men aged 65 years and older, respectively (Gum, King-Kallimanis, & Kohn, 2009) . Another nationally representative study, the Aging, Demographics and Memory Study, has reported the prevalence of dementia as 15.7% and 11.1% among women and men aged 70 years and older, respectively (Plassman et al., 2007) . Both conditions are related to several adverse health outcomes, including increased disability and mortality (Baxter, Vos, Scott, Ferrari, & Whiteford, 2014; Mehta et al., 2003; van Hout et al., 2004; World Health Organization, 2012) .
Multiple lines of evidence support a significant association between these conditions. First, cross-sectional studies have documented lower cognitive function in older adults with anxiety disorders or heightened anxiety symptoms (Beaudreau & O'Hara, 2009; Bierman, Comijs, Jonker, & Beekman, 2005; Mantella et al., 2007; Wetherell, Reynolds, Gatz, & Pedersen, 2002) . It is worth noting that the lower cognitive function in these studies does not necessarily indicate cognitive disorder. Other cross-sectional studies have documented higher anxiety symptoms in older adults with cognitive impairment (Andreescu et al., 2014; Geda et al., 2008; Lopez et al., 2003; Lyketsos et al., 2002) . Second, longitudinal studies have suggested that anxiety symptoms increased the risk of progression of mild cognitive impairment (MCI) to dementia (Gallagher et al., 2011; Palmer et al., 2007) . Third, a number of studies have reported that use of benzodiazepines, a class of anxiolytic medications, was associated with elevated risk of cognitive decline or impairment (Billioti de Gage et al., 2012; Gallacher et al., 2012; Lagnaoui et al., 2002; Paterniti, Dufouil, & Alperovitch, 2002) . This association may, however, reflect confounding by indication: benzodiazepine use is a marker of an underlying anxiety disorder that could be the true predictor of cognitive impairment (Yaffe & Boustani, 2014) . Finally, there is a high co-occurrence of anxiety with depression (Byers, Yaffe, Covinsky, Friedman, & Bruce, 2010; Kessler et al., 2003) , which itself is a potential risk factor for cognitive impairment (Byers & Yaffe, 2011; Ganguli, 2009; Zeki Al Hazzouri et al., 2014) . This co-occurrence may indicate some overlap in the underlying etiology that links anxiety and depression with cognitive impairment. Therefore, it is crucial to consider both conditions when investigating their independent effect, if any, on cognitive impairment.
Despite these lines of evidence, the longitudinal relationship between anxiety symptoms or disorders, and subsequent cognitive impairment in older adults remains unclear (Beaudreau & O'Hara, 2008) . Previous research examining this relationship has been inconclusive, being limited by small sample size, short follow-up, measurement issues, and failure to account for key confounders (Bierman, Comijs, Rijmen, Jonker, & Beekman, 2008; Burton, Campbell, Jordan, Strauss, & Mallen, 2013; Cherbuin et al., 2009; de Bruijn et al., 2014; Gallacher et al., 2009; Okereke & Grodstein, 2013; Pietrzak et al., 2012; Potvin, Forget, Grenier, Preville, & Hudon, 2011; Sinoff & Werner, 2003) . Hence, more research is needed to clarify whether anxiety is a potential modifiable risk factor for cognitive impairment, or is an early marker of those who will develop cognitive impairment. Research is needed as well to investigate the relationship between specific characteristics of anxiety symptoms, and MCI and dementia.
As stated earlier, prevalence estimates of anxiety disorders and dementia are higher in women than in men. Female sex is the most consistent correlate and risk factor for anxiety symptoms and disorders (Byers et al., 2010; de Beurs et al., 2001) . Women with anxiety have higher disability compared to men (Baxter et al., 2014) and men with anxiety appear to have higher mortality compared to women (van Hout et al., 2004) . These findings may reflect unique pathophysiological profiles in men and women due to biological, environmental, or cultural differences. Thus, it is appropriate to investigate anxiety separately among women and men. Further, it will be valuable to explore the relationship between anxiety symptoms or disorders, and cognitive impairment in the oldest old persons (aged 80 years or over), which constitutes the fastest growing segment of the population globally (United Nations, 2015) . The role of anxiety in development of cognitive impairment in the oldest old may differ than in younger ages, due to distinct social, behavioral, and biological factors that determine survival into very old age .
In this longitudinal study, we examined the association between presence and levels of anxiety symptoms, and risk of subsequent dementia, MCI, and decline in cognitive function in a cohort of oldest old women, analyzing secondary data from the Study of Osteoporotic Fractures (SOF). We hypothesized that severe anxiety symptoms at baseline will be positively associated with increased risk of dementia, MCI, and decline in cognitive function at follow-up. We also performed exploratory analyses to examine how changes in anxiety symptoms over time could be related to cognitive impairment.
Method

Participants
We performed secondary data analysis utilizing data from SOF, a prospective cohort study of community-dwelling women aged 65 years and older (Cummings et al., 1995) . SOF had originally focused on risk factors for fractures and falls but evolved over the years to investigate various determinants of healthy aging. It should be noted that the SOF cohort was not composed of women with osteoporotic fractures, but rather recruited women who might develop such fractures in the future. Therefore, SOF had broad eligibility criteria that were unrelated to osteoporosis as follows: women aged 65 years and older who were able to walk without assistance and had not previously undergone a bilateral hip replacement. In total, 9704 predominantly Caucasian older women were initially recruited into SOF from mailings to age-eligible women identified from community-based listings, such as memberships of large health maintenance organizations, in four locations in the United States as follows: Baltimore, Maryland; Minneapolis, Minnesota; Monongahela Valley (near Pittsburgh), Pennsylvania; and Portland, Oregon. Starting with the initial visit (SOF visit 1; 1986 -1988 , participants attended clinic visits approximately every 2-4 years. An additional 662 African-American older women were recruited during SOF visit 6 (1997 SOF visit 6 ( -1998 . The institutional review board for protection of human subjects at each study site approved the study and participants provided written informed consent.
For the present study, SOF visit 8 (2002 SOF visit 8 ( -2004 , when anxiety was assessed for the first time, served as the baseline visit and SOF visit 9 (2006 SOF visit 9 ( -2008 , when a comprehensive cognitive assessment was performed, served as the follow-up visit. At SOF visit 9, 1513 women from three of the four original SOF sites underwent the cognitive assessment; thus, only participants from those three sites were included in this study. We included 1470 women who had anxiety assessment at SOF visit 8 (baseline) and had cognitive status assessment at SOF visit 9 (follow-up). Of these 1470 women, we excluded 17 women with indeterminate cognitive status at follow-up. We additionally excluded 28 women with probable cognitive impairment at baseline, determined using the following overlapping criteria: self-report of dementia diagnosis (n D 4); selfreport of dementia treatment (n D 5); and a Mini-Mental State Examination (MMSE, 30-point) (Folstein, Folstein, & McHugh, 1975) score <24 (n D 19). The remaining 1425 women constituted the main analytic sample for our study (Figure 1 ).
The secondary analyses reported here are restricted to existing data on the instruments measuring anxiety, depression, and cognition that were selected by the original investigators of SOF (Spira, Stone, Beaudreau, Ancoli-Israel, & Yaffe, 2009; Yaffe et al., 2011) . Potential limitations of these measurement tools are addressed in the 'Discussion' section.
Measurement of anxiety symptoms
At the baseline and the follow-up visits, anxiety symptoms were measured using the Goldberg Anxiety Scale (GAS) (Goldberg, Bridges, Duncan-Jones, & Grayson, 1988) . GAS is a nine-item self-report instrument that inquires about anxiety symptoms experienced in the past month. GAS items span several anxiety symptoms, and responses are rated as yes (1) or no (0) with a total score ranging from 0 to 9. Participants must answer affirmatively to at least two of the first four items in order to have the responses to all nine items included in their total score; otherwise only the responses to the first four items are included. The four screening items are as follows: being keyed up or on edge; worrying a lot; being irritable; and having difficulty relaxing. A cut-off score of 5, as recommended by Goldberg et al. (1988) , suggests that a participant has a 50% chance of a 'clinically important disturbance' of anxiety and higher scores suggest a substantially higher probability that a participant has an anxiety disorder.
To study the levels of anxiety symptoms, we classified participants according to GAS score at baseline into the following three groups, using Goldberg's recommended cut-off: no anxiety (0 score) (n D 832), mild anxiety (1-4 score) (n D 403), and moderate/severe anxiety (5-9 score) (n D 190). We labeled the scores range 5-9 as 'moderate/severe' to capture possible variation in anxiety disturbance above a score of 5.
To study the changes of anxiety symptoms over time, we constructed a secondary sample from the main analytic sample ( Figure 1 ). In this sample, we classified participants according to GAS scores at baseline and at follow-up into the following four groups: never anxious (0 score at baseline and 0 score at follow-up) (n D 410), incident anxiety (0 score at baseline and 5 score at follow-up) (n D 102), persistent anxiety (5 score at baseline and 5 score at follow-up) (n D 100), and receded anxiety (5 score at baseline and 0 score at follow-up) (n D 29). For these analyses, we excluded participants (n D 784) with mild anxiety symptoms at both baseline and at follow-up in order to capture the largest changes in anxiety (from/to moderate/severe anxiety and no anxiety).
It should be noted that there are no reliability or validity information for the GAS in the oldest old, and few studies examined the psychometric evidence for GAS use in older adults (Cronbach's alpha D 0.82, kappa D ¡0.13-0.28) (Therrien & Hunsley, 2012) .
Measurement of clinical cognitive status
At the follow-up visit, an expanded neuropsychological test battery was administered to participants by centrally trained clinic staff. Tests included the Modified Mini-Mental State Examination (3MS, 100-point) (Teng & Chui, 1987) , the Trailmaking Test B (Trails B) (Reitan & Wolfson, 1985) , the California Verbal Learning Test, Second Edition (CVLT-II) with immediate and 10-minute delay scores (Delis, Kramer, Kaplan, & Ober, 2000) , the Digit Span with forward and backward scores (Wechsler, 1997) , and verbal fluency tests (Spreen & Strauss, 1991) . The 3MS included items covering orientation, concentration, language, praxis, and memory. In the Trails B test, participants connected a series of alternating numbers and letters. In the Digit Span test, participants were presented with a list of numbers and then were asked to repeat the list in the correct order in forward and backward manners. These tests assessed multiple cognitive domains, including global cognition (3MS), executive function and information processing speed (Trails B), verbal learning and memory (CVLT-II), attention (forward Digit Span), working memory (backwards Digit Span), phonemic fluency (number of words beginning with 'f' named in one minute), and category fluency (number of vegetables named in one minute).
A diagnosis of dementia or MCI was established for participants using a two-stage process. First, participants were screened for cognitive impairment. To screen positive for cognitive impairment, participants needed to meet one or more of the following five criteria: a score <88 on the 3MS; a score <4 on the CVLT-II delayed recall; a score 3.6 on the Informant Questionnaire on Cognitive Decline in the Elderly (Jorm & Jacomb, 1989) ; a self-report of dementia diagnosis; or a nursing home residence. Second, a panel of clinical experts adjudicated the status of those who had screened positive according to one or more of the above criteria, while those who had not met any of the above criteria were considered as having normal cognition. One member of the clinical experts' panel was randomly selected to adjudicate the cognitive status for each participant. The information used for adjudication included the following: test scores from the neuropsychological test battery described earlier, depression score, functional status, medications, prior cognitive test scores, and medical history. The panel of clinical experts included geropsychologist, a neurologist, and two neuropsychologists, and had substantial agreement as demonstrated by an average weighted kappa of 0.77 for inter-rater reliability of diagnoses. Diagnoses of dementia syndromes and MCI were made according to the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) criteria (American Psychiatric Association, 2000) and modified Petersen criteria (Petersen et al., 2001) , respectively. More information about the above clinical adjudication process has been published elsewhere . It is noteworthy that the clinical adjudication was completed before DSM-5 was published, but in current terminology dementia would be subsumed under Major Neurocognitive Disorder and MCI would be called Mild Neurocognitive Disorder (American Psychiatric Association, 2013).
Measurement of cognitive decline
To measure cognitive decline between the baseline and the follow-up visits, we used data on a slightly shorter version of the MMSE (short-MMSE, 26-point) that was available for both visits -the full version of the MMSE (30-point) was not administered at the follow-up visit. The short-MMSE did not include questions regarding language and was previously used in other studies Zeki Al Hazzouri et al., 2014) . Lower scores in short-MMSE indicate poorer cognitive function. We defined clinically significant cognitive decline as a change in short-MMSE score of at least one standard deviation (SD) from mean change between baseline and follow-up. This difference was equivalent to a loss of 3.33 or more points over time on the short-MMSE. The reference group included participants who maintained their scores, those with improved scores, and those who declined less than one SD.
Measurement of demographic and health-related factors
At the baseline visit, data about demographic and healthrelated factors were collected via self-report questionnaires (Cummings et al., 1995) . Demographic information included age, education, race, and marital status. Medical history was defined as a self-reported prior physician diagnosis of select medical conditions including stroke, myocardial infarction, congestive heart failure, hypertension, chronic obstructive pulmonary disease, diabetes, osteoarthritis, rheumatoid arthritis, and breast cancer. Participants reported smoking status, alcohol use, caffeine intake, whether or not the participant walked for exercise, and self-rated health status. Functional status was assessed by gathering information about difficulty carrying out six instrumental activities of daily living (IADL), which included preparing meals, climbing up to 10 steps, walking down 10 steps, walking 2-3 blocks on level ground, doing heavy housework, and shopping for groceries or clothing. The number of activities that were difficult was summed for a total IADL score. The Geriatric Depression Scale (Sheikh & Yesavage, 1986 ) was used to assess depressive symptoms and the standard cut-off score of 6 or more was used to define depression. The Pittsburgh Sleep Quality Index (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989 ) was used to assess sleep and the standard cut-off score of 5 or more was used to define poor sleep. Participants were asked to bring all prescription and non-prescription medications they used in the past month to their clinic visit appointments in order to obtain data on medication use. An interviewer collected the medication information during home visits. Current medication use (past month) was verified by inspecting medication bottle labels. Medications were coded and categorized using the Iowa Drug Information Service scheme (Pahor et al., 1994) .
Statistical analysis
We calculated descriptive statistics for all variables and compared participants by level of anxiety symptoms at baseline and by clinical cognitive status at follow-up. For these comparisons, we used chi-squared test (or Fisher's exact test for low expected cell counts) for categorical variables, one-way ANOVA for normally distributed continuous data, and the Kruskal-Wallis test for skewed continuous data. Prior to those comparisons, we examined normality of the data to determine the appropriate tests. Next, a series of unadjusted and multivariable-adjusted logistic regression models of the relationship between anxiety symptoms, and dementia, MCI, and cognitive decline were fit. Based on literature from the same study population (Zeki Al Hazzouri et al., 2014) , multivariable models were adjusted for the following potential confounders: demographics (age, education, and marital status), health behaviors (smoking, alcohol use, and exercise), medical history (hypertension, myocardial infarction, stroke, and diabetes), psychotropic medications (benzodiazepine, nonbenzodiazepine non-barbiturate sedative hypnotic, and antidepressant), depression, and poor sleep. Model diagnostics were performed including calculation of the Pregibon deltabeta influence statistic, a measure of the relative influence of observations on logistic regression model coefficients. All statistical analyses were conducted with Stata version 13.1 (StataCorp LP, College Station, TX, USA).
Results
Characteristics of participants
Baseline characteristics of participants are presented in Tables 1 and 2 . At baseline, there were 190 (13%) women who had moderate/severe anxiety symptoms and 403 (28%) who had mild anxiety symptoms. Women with moderate/ severe or mild anxiety symptoms at baseline were more likely to be married, have depressed mood and poor sleep, take more psychotropic medications, suffer from more chronic medical conditions, and have more impairments in daily living activities compared with those with no anxiety symptoms. After mean follow-up duration of 4.9 (SD §0.6) years, 233 (16%) women developed dementia and 335 (24%) women developed MCI. Women with dementia or MCI at follow-up were more likely at baseline to be older, have high school education or less, have depressed mood, take more antidepressants, exercise less, and have more impairments in daily living activities compared with those who maintained normal cognition.
Anxiety symptoms and clinical cognitive status
The models of clinical cognitive status by anxiety symptoms are presented in Tables 3 and 4 . Women with mild anxiety symptoms at baseline were 1.58 times more likely to develop Women who had moderate/severe anxiety symptoms at baseline and no anxiety symptoms at follow-up (receded anxiety) were 2.81 times more likely to have dementia at followup compared with those who were never anxious (unadjusted OR D 2.81, 95% CI 1.17-6.74, p D 0.021). The association between receded anxiety and dementia remained significant after adjusting for potential confounders (multivariableadjusted OR D 3.80, 95% CI 1.22-11.87, p D 0.021). Similarly, women with no anxiety symptoms at baseline and developed moderate/severe anxiety symptoms at follow-up (incident anxiety) were 1.85 times more likely to have dementia at follow-up compared with those who were never anxious (unadjusted OR D 1.85, 95% CI 1.01-3.39, p D 0.045). However, the association between incident anxiety and dementia did not remain significant after adjusting for potential confounders (multivariable-adjusted OR D 1.54, 95% CI 0.74-3.20, p D 0.247). Persistent anxiety symptoms over time were not significantly associated with dementia. There were no significant associations between any change of anxiety symptoms over time and risk of MCI in the multivariable-adjusted model.
Anxiety symptoms and clinically significant cognitive decline
In total, 256 (19%) women had clinically significant cognitive decline in short-MMSE over time. Compared with women who had no anxiety symptoms at baseline, women with mild anxiety symptoms were more likely to have cognitive decline (unadjusted OR D 1.40, 95% CI 1.04-1.90, p D 0.029). However, this association did not remain significant after adjusting for potential confounders (multivariable-adjusted OR D 1.24, 95% CI 0.87-1.76, p D 0.233). Moderate/severe anxiety symptoms or any change in anxiety symptoms over time were not significantly associated with cognitive decline (data not shown).
Discussion
This prospective cohort study showed that mild anxiety symptoms in the oldest old women were associated with increased odds of incident dementia over a period of five years, independent of multiple confounders including depression. In the unadjusted model, change in anxiety symptoms over time, as denoted by both incident and receded anxiety symptoms, was associated with dementia at follow-up. To our knowledge, this is the first study to assess the relationship between levels of and changes in anxiety symptoms and subsequent development of dementia and MCI in the oldest old community-dwelling women. Our finding of significant association between any or mild anxiety symptoms and dementia is consistent with previous work that showed an overall significant association between anxiety symptoms or disorders, and subsequent cognitive impairment (Burton et al., 2013; Gallacher et al., 2009; Geda et al., 2014; Pietrzak et al., 2012; Potvin et al., 2011; Sinoff & Werner, 2003) . Notwithstanding the methodological differences in these studies that we stated earlier, our work extends their overall finding to the oldest old women. We are aware of very few studies that examined multiple levels of anxiety in relation to cognitive impairment. For instance, a study by Potvin et al. (2011) classified participants into four groups of anxiety symptoms as follows: (1) symptoms meeting DSM-IV criteria for an anxiety disorder; (2) clinically significant anxiety symptoms; (3) not clinically significant anxiety symptoms; and (4) absent anxiety symptoms. That study found significant association between 'not clinically significant anxiety symptoms' and general Models are adjusted for demographics (age, education, and marital status), health behaviors (smoking, alcohol use, and exercise), medical history (hypertension, myocardial infarction, stroke, and diabetes), psychotropic medications (benzodiazepine, non-benzodiazepine non-barbiturate sedative hypnotic, and antidepressant), depression, and poor sleep. yp < 0.05.
cognitive impairment (MMSE <15th percentile) in older women after one-year follow-up. Our study replicated this finding in the oldest old women after five-year follow-up and using clinically adjudicated cognitive outcome. A study by Okereke and Grodstein (2013) classified participants into five groups of phobic anxiety but included women with a mean age of 63 years, and as such, is not comparable to our study. We are not aware of prior studies that examined course of anxiety symptoms over time in relation to cognitive impairment. A study by Bierman et al. (2008) investigated anxiety scores at four time points in relation to cognitive function tests rather than to a categorical outcome of cognitive impairment, and as such, is not comparable to our study. Therefore, our finding of association between changes, and not persistence, of anxiety symptoms over time and dementia needs to be explored in future studies. Finally, it is important to note that other studies did not find significant association between anxiety symptoms or disorders, and subsequent cognitive impairment (Bierman et al., 2008; Cherbuin et al., 2009; de Bruijn et al., 2014) .
The current framework for investigating neuropsychiatric symptoms in relation to late-life cognitive impairment has been dominated by two major themes. One theme considers those neuropsychiatric symptoms as manifestations of the same neurodegenerative disease as the cognitive disorder, while the other theme considers some of these neuropsychiatric symptoms as reflecting separate disorders that could potentially elevate risk of the cognitive disorder. The contradictory findings of the studies investigating this issue may be explained by methodological differences in samples and measurements. Further, two other methodological aspects are particularly instrumental in these studies: length of follow-up and number of assessed neuropsychiatric symptoms. A longer length of follow-up and an accounting for other co-morbid neuropsychiatric symptoms can immensely improve our understanding of the nature of the relationship between neuropsychiatric symptoms and late-life cognitive impairment.
In an attempt to explain the relationship between anxiety symptoms or disorders, and cognitive impairment, three hypotheses have been advanced in the literature. First, anxiety could be a risk factor for cognitive impairment. To support this etiological hypothesis, a dose-response relationship is to be expected, where increasing level of anxiety symptoms will be associated with increasing level of cognitive impairment. Our findings showed that only mild anxiety symptoms were associated with only severe cognitive impairment, and as such, we conclude that our study does not support this hypothesis. This conclusion is based on an assumption that levels of anxiety symptoms and levels of cognitive impairment reflect similar continuum of pathological processes within each level, which cannot be confirmed or ruled out by the measurements in our study. Persistent anxiety symptoms over time were not associated with risk of cognitive impairment, yielding support to our conclusion regarding this hypothesis.
Second, association between anxiety and cognitive impairment could be confounded by shared risk factors, such as depression. However, we adjusted in our study for a large number of potential confounders, and as such, this hypothesis is less likely to explain our findings.
Third, anxiety could be a consequence of cognitive impairment. Dementia is a neurodegenerative disease with a long prodromal period, and thus, it is plausible that anxiety may appear, as an early symptom or as a reaction to subtle cognitive deficits, before a formal diagnosis of a significant cognitive impairment is made. Our findings could be explained by this hypothesis if we consider mild anxiety symptoms as 'prodromal symptoms' of undiagnosed cognitive impairment, and moderate/severe anxiety symptoms as 'true symptoms' of an anxiety disorder: only mild anxiety was a significant predictor of dementia. This hypothesis is further supported in our study by the finding that changes, but not persistence, in anxiety symptoms over time were associated with dementia. The unstable course in anxiety symptoms, denoted by the incident and receded groups, may indicate a gradual change in anxiety symptoms over time, which mirrors mild anxiety symptoms or prodromal symptoms. As we did not have measurements of anxiety between baseline and follow-up, this is a strong assumption to make. The association of incident and receded anxiety symptoms, representing two contrasting groups, with dementia may reflect clinical and pathological heterogeneity in our sample. While some persons with early cognitive impairment may have poor judgment and loss of perception, which may hinder their ability to report anxiety symptoms, others may not have similar presentation (American Psychiatric Association, 2013). Loss of insight, inability to properly perceive changes in own personality and behavior, was found to be consistent among patients with frontotemporal dementia and Alzheimer's disease (Hornberger et al., 2014) . In addition, it is known that some persons with MCI may remain stable, some may progress to dementia, and others may return to normal cognition (Palmer et al., 2007) . This greater clinical and pathological heterogeneity in MCI, compared with dementia, may explain our finding of no significant association between anxiety and MCI, despite finding an association with dementia.
Strengths of this study include prospective cohort design, a large, well-characterized cohort of community-dwelling oldest old women, clinical adjudication of cognitive impairment by an expert panel, and consideration of a large number of possible confounders. This study has several limitations. First, our study sample was comprised of mostly Caucasian oldest old women, which hinders generalizability of findings to younger women, other ethnic groups, and men. Our study also did not include participants from all SOF study sites. Second, anxiety symptoms were self-reported and were not assessed clinically. We used an instrument that was not developed for use in older adults; however, GAS measures common symptoms of anxiety and has shown moderate validity in a sample of older adults (Pachana et al., 2007) . Third, we did not exclude participants with probable cognitive impairment at baseline based on clinical measures, and as such, our sample may have included participants with subtle cognitive impairment. However, we used established criteria to exclude participants who showed signs of cognitive impairment. Fourth, lack of statistical power may explain the reported lack of association between moderate/severe anxiety and cognitive impairment. Finally, we could not adjust for residual confounding inherent in the observational design of the study.
Our findings suggest that mild anxiety symptoms in cognitively healthy oldest old women have potential to serve as an important predictor of future risk of dementia. This finding is independent of depression, poor sleep, use of psychotropic medications, and other pertinent confounders. Future studies should explore potential underlying biological mechanisms that may explain the relationship between mild and unstable anxiety symptoms, and cognitive impairment in older women.
